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(54) LEATHER-LIKE SHEET AND PROCESS FOR THE PRODUCTION THEREOF 



(57) Provided is a leatherlike sheet material which 
has a base material (I) comprising a nonwoven fabric 
(A) constituted with ultrafine-fiber bundles having single 
fineness of no greater ttian 0.2 de, a high molecular 
elastomer (B) and a high molecular elastomer (C), and 
in which a grained surface layer (II) comprising a high 
molecular elastomer (C)-constituted surface porous 
layer (D) and a surface finishing layer (E) is formed on at 
least one side of tiie surfaces of ttie base material (I), 
wherein tiie leatherlike sheet material is characterized 
in that the apparent density of the base material (I), the 
weight ratio of the nonwoven fabric (A) to tiie high 
molecular weight elastomer (B) and the high molecular 
elastomer (C) in the base material (I), tiie thickness of 
the grained surface layer (11), and the ratios of 20%- 
elongation load (o20)/5%-elongation load (aS) in the 
longitudinal direction and the transverse direction of the 
leatherlike sheet material satisfy their own specific 
ranges. 
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f A) consBluted with ultrafine fiber bundles having single fineness of no greater than 0.2 de, a high molecular elastomer 
B and the high molecular elastomer (C). and a grained surface layer (II) comprising a high molecular ^aslomer (C)- 
constltuted surface porous layer (D) and a surface finishing layer (E) is formed on at least one side of the surfaces of 
the base material (I). 

5 [00081 The nonwoven fabric (A) constituting the base material (I) of the leatheriike sheet material comprises ultrafine- 
flber bundles having single fineness of no greater than 0.2 de. Examples of a high molecular polymer which forms the 
ultiaflnef ibers include polyamides such as nylon 6. nylon 66 and nylon 1 2. and polyesters such as polyethylene tereph- 
thalate and polybutylene terephthalate. Single fineness of the ultrafine fibers is no greater than 0.2 de. preferably no 
areater than 0.1 de, especially preferably 0.0001 to 0.05 de. The single fineness used here may be an average single 
10 fineness. The ultrafine fibers must be used in the form of bundles, and one bundle contains preferably 10 to 5000 
ultrafinefibers, further preferably 100 to 2000. , ™j„ 

[00091 Examples of the high molecular elastomer (B) include a polyuretfiane elastomer, polyurea elastomer, poly- 
urethane • polyurea elastomer, polyacrylic acid resin, acrylonitrile • butadiene elastomer, styrene • butadiene ela^er 
and the like. Among them are preferable polyurethane group elastomers such as a polyurethane elastomer, polyur^ 
IB elastomer and polyurethane • polyurea elastomer. These polyurethane elastomers are obtained by reachng one kind, 
or two or more Wnds of polymeric glycols selected from pdyether glycols, polyester Slycols. polyester • e^erglycote^ 
polycaprolactone glycols, polycarbonate glycols and the like having average molecular weight of 500 to 4000 with an 
organic diisocyanate such as 4,4--diphenylmelhane diisocyanate. xylylene diisocyanate, tolylene diisocyanate dicy- 
clohexylmethane diisocyanate and isophorone diisocyanate. and a chain extender selected from low molecular glycols. 
20 diamines, hydrazine derivatives such as hydrazine, organic acid hydrazides and amino J"^'^- 
The 100%-elongation modulus of the high molecular weight elastomer (B) is preferably 40 to 300 kg/cm^^ When the 
1 00%-elongation modulus is less than 40 kg/cm^, the obtained leatherlike sheet material is rich in softne^. but it is pow 
in heat resistance, solvent resistance and the like, and on the other hand, when the 100%-elongation modu us exceeds 
300 ta/cniz the obtained leatheriike sheet material has hard touch, and hence these cases are not preferable. The 
25 adiusmient of the 100%-elongation modulus of the high molecular elastomer (B) into the preferable range can be easily 
attained, fbr exanple. by adjusting the amounts of organic diisocyanate and chain extender in the polymer when a poly- 
urethane elastomer is used as the high molecular elastomer (B). . . .u 
[001 01 The impregnation of the high molecular elastomer (B) into a nonwoven f&bric is generally earned out by using 
a solution or dispersion (including aqueous emulsion) of the high molecular elastomer (B) in an organic solvent. Here, 
as the solution containing a solvent for the high molecular elastomer (B). it is preferable to use a solution compnang a 
oood solvent for the high molecular elastomer (B) such as dimethyHormamide. diethylformamide. dimethylacetamide or 
tetrahydrofuran. or a solution prepared by adding water, an alcohol, methyl ethyl ketone or the like to said solution or 
the like Ttie solution containing a solvent Ibr the high molecular elastomer (B) contains a solvent fbr the high molecular 
elastomer (B) preferably at least 50% or more, more preferably 70% or more, because a part of the above-mentoned 
high molecular elastomer (B) must be dissolved or swelled. The concentration of the high molecular elastomer (B) tobe 
impregnated is 5 to 25%, preferably 10-20%, especially preferably 12 to 18% 

[001 1 ] The high molecular elastomer (C) can be a similar elastomer to the above-mentioned high moleojlar elastomer 
(B) but the 100%-elongation modulus of the high molecular elastomer (C) is preferably 40-150 kg/cm^. When it is less 
Vtan 40 l«/cm2 the obtained leatherlike sheet material is rich in softness, but it is poor in abrasion resistance, heat 
resistance, solv^ resistance and the like, and on the other hand, when It exceeds 1 50 kg/cm^ the obtained leatherlike 
sheet material has hard touch, and is poor in the properties such as flexing resistance, hardness at low temperature 
and the fike, and hence these cases are not preferable. _™-».*i„««,m 
[001 21 The high molecular elastomer (C) is used as the surface porous layer (D) besides used as an rorelituting com- 
Donent of the base material (I). That is. the high molecular elastomer (C) is appHed at least one side of the surfaces of 
45 the nonwoven fabric (A), which has been impregnated with the high molecular elastomer (B) as the surface Poroj® «yer 
(D) and subsequently the high molecular elastomer (C) is made to soak into the nonwoven fabric (A) impregnated wifli 
the high molecular elastomer (B) so that the weight ratio of the nonwoven fabric (A) to the high molecular elastomer^) 
and the high molecular elastomer (C) ranges from 45:55 to 6931. Here, the weight of the nonwoven fabric (A) is the 
weight after the treatment fbr converting the constituting fibers into ultrafine fibers. When the total content of the high 
50 molecular elastomer (B) and the high molecular elastomer (C) is less than 31%, the absolute amount of the high molec- 
ular elastomers in the nonwoven fabric (A) is too small, and resiliency Is low. but the reinforcing effect on the nonwoven 
fabric (A) by the high molecular elastomers is small, and hence the strength is insufficient tor the use under severe con- 
ditions as in shoes or the like, and problems such as deformation and the like occur. On the other hand, when that raho 
exceeds 55%, the resiliency unfavorably becomes too high. The soaking of the high molecular elastomer (C) into the 
55 nonwoven fabric (A) impregnated with the high molecular elastomer (B) can increase the peel-off strength b^ew the 
base material (I) and the grained surface layer (II), and it can increase the peel-off strength preferably ^P^^^^^T^ 
[0013] The apparent density of the base material (I) is preferably 0.37 to 0.65 g/cm^. especially preferably 0.39 to 0.60 
glar?. 
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[0014] AS mentioned above, the surface po«>us layer (D) is formed on at least one side erf the ^^^'^^^ ^ 
n«ter al (1) and the surface porous layer (D) Is a porous layer comprising the above-mentoned ^'9^ mol^u^r elas 
t^prTc A fNsSna layer (E) is further fbrmed on the surface of the porous layer (D). and rt is important that the n- 
Ea Se^Bt S2t5 with a high molecular elastomer that can keep the quality of appearance, du,ab.l|^ 
Si<^;''iS,^^rw2t^ e^^^^^^^ tastness and the like. Concretely, the examples of the finish.,^ a^ (E) 

S^rnclldra«)lyu ethane polymer, polyamino add resin, polyamide resin, polyacrylic acid r^.n ^nd \he^l.ke. tt is p^^ 
w^H^ofihrc .*rpfinisLa faver (E) is 5 to 100 am thick when the 100%-elongation modulus of the polymer that 
'.[Sdi^JlTfoS S nie r?nge S M-1 M Z^. and the surface finishing layer (E) is 3 to 30 ^.m thick when the 
ToS eCaSSJ^u^^i^^^^ of 150 to 300 kg/cm^. These surface porous layer (D) and surface h^^^^^^^^^^^ 

later (lure tSally referred to as the grained surface layer (II). The thickness of the grained surface ayer (1 ) is 0.01 to 
oTs Si^eSy o's to 0.15 mm'lhe grained surface layer (II) preferably has fine ^^-^^J;^^'^^' 
?he grain;5 surface layer has fine pores of 0.5 to 40 ^m in diameter at least 50 pores/cm^ on frie suriaca 
fnm.n The leatherlike sheet material of the present invention is excellent in moisture permeability and air f^ermeatMlrty. 
L^JisIISSftStWelSre permeability is at least 5 mg/cm^ • hr and the air permeability is at le^ 0.5 W- 
L^cm^.E tuTS^tSl* tios of 20^etongation load (o20)/5%-elongation load (.5) in the longitudinal direc^K,n ar^ 

thetlsverseTiiionofthele^^^^^^ 
SnS ^S.en?eraSo°slLthan5.theleathe^^^^ 

S the olmr Sln^ The Ngher the upper limit is. the more preferable the leatherlike sheet material «: howeverj^ is drf- 
ficurrreS'fr^mSepresenttTchnical level. When th 

eriLsheet material becomes soft in touch, and even with largedeforming power applied, the leatherlike sheet material 
rtnas. not extend too much and has a certain limiting condition of elongation. 

?S rSS^ke™ eLt rnaterial of the present invention which has a base material (1) comprising a nonwoven fab- 
K c<^^SSh uSTeSber bundlSs having single fineness of no greater than 0.2 de. a high -^oiecular elas- 
LpJ r^rSSrhiTmdSular elastomer (C). and m which a grained suriace layer (II) composing a high molecular 

rstomerS?-^>nS;jre^t^^^^^ 

surfaces of the base material, can be produced as tallows: 

(Si for oroducina the base material (I), a nonwoven fabric (a) constituted with fibers convertible into ulttafine^il^ 
SrS^ S S^£2^h a solutiii Of the high molecular elastomer (B), the nonwoven fabric W "-J^*^^ 
to Se W*n^^ 95% or less of its original thickness to be squeezed, successively a soluton of the hi J rmrfec- 
Sar JtesSc) is applied on the no,wi«ven fabric (a) before getting recovered from the compression to rnata^ 
fiTdlTsolion S^meate into the nonwoven fabric (a), subsequently the high molecuter elastomj (B) ar^ 
?hS mS^lar el^mer (C) in the nonwoven fabric (a) are made to coagulate in such a ^te that they are 
lul^aS^^from confactUh thefibers convertible ir«o ^'"'"■'"'tlS^lSraXnq^p" 
ric (a), and the treated nonwoven fabric (a) is subjected to a solvent removing P'«^^ fj^ 3^,. 
(6) the high molecular elastomer (C)-constituted surface porous layer (D) is formed on at leart one side J*e 
£2 Te tesJ^iaterial (I), subsequently the nonwoven fabric (a) is treated for converting ^^^u^'^i^*^ 
Wo^a^hiefSTrs and the resultenl nonwoven fabric is pressed at a temperature in the range from «ie softening 
SSSrrSSlOO'CtoLsoflening tempermure minus 10'Csatirf^ 

laTeKierTB)^*^^^^^^ 

before or after the formation of a finishing fayer(E) further on the surface; and ,„n ieo..hi«r»oH*o 

mtt^e leatherlike sheet material comprising the base material (I) and the grained surface layer (II) is subject^ to 
i^ru*in?roJX ?oTht the of 20%-elongation load (o20y5^elongation toad «^ '"^^'e 
dirSn aSd the transverse direction of the leatherlike sheet material become each not less than 5 nor more than 
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raniTi A nonwoven fabric (A) constituted wHh ultrafine-fiber bundles having a single fineness of no greater than 0.2 

fi;S^^3!S?Ler1han0.2de by an after-treatment such asasolvent treatment orad.^^^ 

■SffS corJeSe irrto an ultrafine^iber bundle can be. for example, a composite fiber comprising "^""» component 

rrfhiah^ecular Dolvmers Examples of the forms of the composite fiber include an islands-.n-a-sea type a s de-by- 

^lySene. polypropylene, a high-molecufar waghl polyethylene glycol, polystyrene. 
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used as the high molecular polymers Of the composite ftoere. 

[0018] Hereafter, methodsfbr producing leathertike sheet materials of the present invention will be explained wrth con- 
ST^b'lJconvertlbleintouKraflne-fiberlJundlesJ.e.lslan 

L web by^^Jig a conventional machine such as a card, a random webber or a cross-layer. Neede-punch^ng is ^hed 
^Te obSn«l «eb in the direction of the thickness preferably at a barb-penetration punching densrty of 500 to 3W^^^^ 
S^nchS^ticularly preferably of 800 to 2000 punches/cm^, to entangle the fibers convertible into ultra in^f.ber 
KnSteMofor'iSt^nor^^^^ 

^^^^e^Z ^^^en fabfic is insufficient, and the strength of the nonwoven fabric is poor It is n^ pre eraWe 
to use such a nonwoven fabric for producing a nubuck-like manmade leather since °»*'"«^ ""^'"^ ^'^^o 
Sather is insufficient In a writing effect. Further, when the barb-penetration punching densrty is more than 3000 
iS^cheS:^ pSclg is unfavorably excessive since the entangled fibers suffer from great damage and a yielding 
Se~onrcu^J X Obtained nonwoven fabric (A). The tem. "barb-penetration punching d^s"^" - -^-^^IJ" 
rn^ns the number of punches per cnf which are performed in the direction of thickness of a web. by using a needle 
Zng Ti^e tert, aUhe Septh in which the front ba* penetrates the web. It is preferable that the obtained non- 
S fabSTa) is heated to softrttie sea component of the composite fiber and -''^^^/^^^^^^^^^ 
is Dressed with a calender roll or the like to adjust the tNckness. apparent densrty and surface smoothness. This adjus^ 
mSSTbe ca^ied out a*itrarily depending on the use of the okqeclive leatherlike sheet material. «jf J 
Se^Uhe restSting nonwoven fabric has. for example, the thickness of 0.4 to 6.0 mm. the aPP«^««^^^^^ 
to 0 « g/cm^ and flat surfaces. Herein, the pressing wHh a heated calender roll is espec«lly preferable since the heat 

M oil usTgTsoEJon or dispersion (including aqueous emulsion) of the high molecular elastomer (B) in an 

sSnS^r sing a good solvent for the high molecular elastomer (B) such as '^^^''T^^'^^J^^^ 
dirSvlacetemide or tetrahydrofuran. or the lika The concentration of the high molecular elastomer (B) to be impreg- 
Si^pSy 5 toStest^ially preferably 10 to 20%. furth^ 

SS.?r"Se"oSiSC^SttrstUesse^ 

SSy 65to wTof the original thickness of the base material to be squeezed, and successively a solution of^e hjgh 
mSar elSner (C) is applied on the base material before getting recovered from the compression to make a part 
S te s^Xf ^TmeU into me nonwoven fabric (a), subsequently the high rnolecular > 
fabric (a) is made to coagulate substantially in a non-contacting state with the fibers convertible into ul*afine-f ber bun- 
SS^ iSsSuCthe norlven fabric (a), and the treated nonwoven fabric (a) is ^f^-^^ '^^^ 
ess and a drying process. Here, "to coagulate in a non-contacting state" """"^^ coagulate ti^e hgh nwl^^^ 
^stom^ (B) a^d (C) which surrounds the fibers convertible into ultrafine-fiber bundles leaving the fbers in a Stete 
2S2Ji?JSomeidonotbondthewhdepartsofthefibersbutpartiyleave 
?b«B in the region where thefibers are crossed or not crossed Wrth each other, in ordertogets^^ 
thesurface ofthe nonwoven fabric (a) is pretreated with a substance such as an organo silicone or a fluonne com- 
jTunS^ch .Sn prevent the bonding be^een the high molecular elastomeis (B) and (C). *e f .beis cor^ert,W^ 
Srlafine-fiber bundles; or the amounts of the addition of the wet-type coagulant^^ the po^^ 
l^irto the solutions of the high molecular elastomers (B)and(C) for coagulating them are ad,^^^^ 
« SeSeeShydrophobicityandhydrophilicitysothatthehlghmo^^^ 

sJSSuXon the surface of the high molecular elastomer (C) is applied a soluBorj containing a so^em^ 
SfhTgh molecuar elitomer (C) by using a gravure toll having a 50 to 250 mej size JXl'^Sl^^oTer S ts 
to form ooen cores that is. a surface porous layer (D) is formed. In concrete, when the high molecular elastomer (O) is 
a XrT^anXs^lstomer. a so^ent composed of M 

niS^s ained by using the above-mentioned giavure mesh roll at the rate of 1 to 10 gMi^. and the nonwoven fabrw (a) 
islred^IHoS which is transferred by them 

omwfa is dissolved and thereby open pores aretormed. In the following solvent extraction tor fomiing ultrafine4iber 
Si^i tielXttonrd drffusion of the extraction solvent is stimulated owing to the resultant open pores, and the 
^;XZi«^ease^ and production efficiency is improved. The open pores furUner can impart high air perme- 
abilrtv and moisture permeability to the leatheriike sheet material, the final objective product. . ^ _ ^ ^, . . 

SSl sSueSly. the noLoven fabric constituted with the fbers convertWe into ""^'^^l** 'V-^ 
jSed toatreatoientfbr converting into ultralinefibere. Hare. -a treatme.it for c^^ 
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ment in which, when the fibers (xxwertible into an ultrafine-fiber bundles consist of «'«"d=-'";«-^«,'yP\°°"^P°^!^^ 
fibers the nonwoven fabric is treated with a solvent which is a solvent for the sea component and at the same time 
wS is a nonsolvent for the high molecular elastomers (B) and (C): or when the fbers convertble into ultrafine-ftoer 
Ses co45 Of a skle-by-side type f ber. the nonwoven fabric is split by a chemical treatment wrth « Jen;'cf 
swells one component of the side-by-side type f iber or the like, or by using high-pre^ure water current o-" t^"* 
concrete, when the fibers are islands-in-a-sea type composite f bers obtained by mixed spinning of a '<™-densrty po y- 
ethylene and nylon 6. the low-density polyethylene is dissolved by hot toluene, hot xylene or the like; and when the fib- 
«s^e a side-by-skle type fibers obtained from nylon 6 and a polyethylene terephthalate-based polymer obtained by 
SXnerizing 2 to 8%S isophthalic acid sodium sulfonate, the fibers are immereed into a 2 to 5% caustic soda sdu- 
S?o^raS?with a 1 to S% hydrochloric acid solution, and subsequently the ftoers are subjected to a neutml«at.on 
treatment and then the f ibers are split by high-pressure water current. 

[0025] Further, the nonwoven fabric is pressed under heating at a temperature in the range frwi *esoflenir^ tem- 
perature of the high molecular elastomer (B) minus 10'C to the softening temperature minus 1 00-C to reduce rts thin- 
ness Into 95 to 60% of the original thickness. The treatment may be carried out before or after the process for the 
tor™SS d a finishing layer on the surface porous layer (D). In order to increase the density of the base matend 
(1) as high as possible while the density of the surface porous layer (E) is kept as low j^^'*^' PJ^'^lf^^^^ 
the base material (l)-side is allowed to coming in contact with the higher temperature surface so ^^^^^Jf ^Pf ^f^"'® 
of the base material (1) becomes higher, and the nonwoven fabric Is pressed in such state. '^^l"^^ 
sheet material, in which the density of the surface finishing layer (E) Is kept low and the densrty of the ba^e matena « 
is increased has a structure bearing a resemblance to "a structure having tight base side and loose grain side . wf^ ch 
isSSriScs^uctureofanaturalleather.andthesheetmat^^^ 
(aimp structure) at the same time, which is characteristic feeling to a natural leather. The apparent density o the base 
mat^ (I) is 0.37 to 0.65 g/cm3. preferably 0.39 to 0.60 g/cm^. \When the apparent density of the base material (I) is 
^slSn 0.37 g/cnf. the Sse mierial is poor in body feeling, arxl when h excels 0.65 g/cm3. the touch becom^ 
25 hard and hence these cases are not preferred. The apparent density of the grained surface layer (II) cornprising the 
See poSaye^D) and the surface finishing layer (E) is 0.35 to 0.65 g^cm^ preferably 0.38 to 0.60 When 
the appLnt density of the grained surface layer (II) is less than 0.35 g/cm^. the peel^ff strengtti becomes weaK and 
virtien it exceeds 0.65 g/crn^. the touch becomes hard, and hence these cases are not preferred. 

10026] -me heating press treatment is preferably carried out at a temperature in the range 

ature of the high molecular elastomer (B) minus 100'C to the softening temperature of the high '«^,!«"^a^«'««^r^ 
(B) When the temperature is higher than the softening temperature of the high molecular elastomer (B).ft^sing occurs 
during the heating press treatment and touch is deteriorated, and hence such a case is not preferred When the tem- 
perature is lower tflan the softening temperature minus lOO'C. even H the pressing pressure is elev^^ed the densjty- 
increasing eHect on the base material (1) is smaU and the object of the present invention s ""^ « f;®*^ 

that the heating press treatment is carried out under the conditions where the pressing temperature and the pressing 
pressure satisfy both the following equations (1) and (2). 

(SP-IOO)sTa(SP-IO) 

40 (5x10^)aPxTS(1x10^) (2) 

[here. T is a pressing temperature (-C). and P is a pressing pressure (kg/cm), both in a roll press: SP is the softening 
temperature CC) of the high molecular elastomer (C)]. ,«5 tt.«^„„„^^ 

When PxT is smaller than SxlO^. the pressing effect is not saBslactory. and '* « '"S^'J^" ^'^.^^ • 

45 thickness becomes too large, and hence such cases are not preferred. When the thickne^ alter the heabng 

ment is not less than 95% of the original thickness, the density-increasing effect on the base material (0 is small, and 
when it is not larger than 60%, the degree of fusing becomes too large and touch becomes hard, and hence these 
^ are not pr Jerred. In concrete, the heating press treatment can be carried out. for example, by ;«'ng a roH press 
machine in which a pair of rolls can be heated with a temperature difference between ^^mselves a bej-type heatng 

50 machine which has heating rolls, a machine which is provided toflether with a hea^mg <^^7''^^f J « ~" P^.^J^^ 
like Subsequently the surf&ce finishing layer (E) is formed on the surface of the high molecular elastomer (C)-const.- 
tuted surface porous layer (D). The formation of the surface finishing layer (E) is carried out by applying an organic sol- 
vent solution of a high molecular elastomer using a gravure roll coater. a reverse roll coater. a sprayer or the lite. 
the formation of the surface finishing layer (E) can be performed by slicking a film formed on a release paper wrth a 

55 binder or the like on the surface porous layer (D). In the above process. » is important that open pores on the surface 
porous layer (D) are not closed when the finishing layer (E) is formed on it. For this purpose, the concentraton and the 
^ity of the solution of the high molecular elastomer to be coated, the infiltration time after coating and the like must 
be controlled. 
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[0027] Subsequently, the obtained leatherlike sheet material is subjected to a rubbing processing. Examples of the 
rubbing processing include a method in which the sheet material is held by clamps and one of the clamps is driven so 
that the rubbing deformation is applied, a method in which the sheet material is passed between a pair of slakes having 
protrusions and it Is rubbed and softened while pressed into between the stakes, and the like. 
5 [0028] The leatherlike sheet material produced through these processes is excellent in air permeability and moisture 
permeability and has soft touch, and it is not elongated too much even when large deforming power is applied and has 
a certain limiting condition of elongation. Further, the leatherlike sheet material is suited for use as materials for shoes 
or the like since the peel-off strength between the base material (I) and the grained surface layer (II) is strong. 

10 Examples 

[0029] The present invention will be explained further in detail hereafter with examples, while the present invention is 
not restricted by the examples. 

[0030] In the examples, measurements were carried out according to the following methods. 

15 

(1) Thickness. The thickness was determined with a spring-type dial gauge (load 120 g/cm^). 

(2) Elongation modulus. A test piece taken from a resin film (about 0.1 mm thick) was tested for elongation at 
100%/min with a constant-speed tension meter. The 100%-elongation load was determined, and the elongation 
modulus was expressed in "l^cm^**. The test piece was prepared according to JIS-K-6301 -2 type dumbbell spec- 

20 imen. 

(3) 020 and a5. A test piece taken from a leatherlike sheet material was tested with a constant-speed tension 
meter, and the values of the load at 5%- and 20%-elongatlon were deternftined. The test piece was prepared 

according to JIS-K-6550 5-2-1 . 

(4) Softening temperature. A polymer sanple was examined by using a Flow Tester under conditions of a heating 
25 rate of rC/min and a preliminary load of 2.18 kg. and the temperature at which the polymer started to flow was 

determined as its softening temperature. 

(5) Moisture permeability. The moisture permeability was determined according to the method of JIS-K-6549. 

(6) Air permeability. The time required for passing 50 cc of air was measured by using Gurley's Densometer accord- 
ing to the method of JIS-P-81 1 7, and the air permeability was expressed in "liter/cm^ • hr". 

30 (7) Apparent density of the grained surface layer or the base material layer. A test piece of 2.5 cm wide and 10 cm 
long was sliced at the boundary face between the grained surface layer and the base material layer in such a man- 
ner that the grained surface layer-side sheet does not contain fibers as a continuous layer. The thickness and the 
weight were measured for each of the grained surface layer-side sheet and the t>ase material layer-side sheet, and 
apparent densities for both the sheets were calculated from these data. 

35 (8) Peel-off strength. On the grained surface layer-side of a test piece of 2.5 cm wide and 1 5 cm long, a PVC-sheet 
which was laminated with a plain weave cloth of the same size as the test piece was landed with a urethane adhe- 
sive. The test piece was marked at 2-cm intervals to divide into 5 sections, and the peel-off strength for every sec- 
tion was examined by using a constant-speed tension meter at a speed of 50 mm/min. The peel-off strengths 
observed here were recorded, and the minimum value in each of the 5 sections having a 2-cm interval was read. 

40 and the average value of the 5 sections was expressed in terms of "kg/cm". 

(9) "Touch" in Table 1 . Table 2 or Table 3 was rated into ® : excellent. Q : good and X: hard. 

(10) "Stiffness" in Table 1 , Table 2 or Table 3 was rated into @: excellent. O * Qood and X: insufficient. 

(11) "Surface sibo-feeling" in Table 1 . Table 2 or Table 3 was rated into @: excellent. O ' QoocJ and X: large crimps. 

45 Examples 1-(1). (2) and (3). and Comparative Example 1 
Preparation of Nonwoven Fabric f A) 

[0031 ] Nylon 6 and a low density polyethylene were mixed spun at a ratio of 50/50 to obtain islands-in-a-sea type com- 
50 posite fitters having a fineness of 4.5 de and a cut length of 51 mm. The fibers were converted into web by using a card 
and a cross layer, and the web was needle punched at a punching density of 1000 punches/cm^ by using a needle 
locker. Subsequently, the web was heated in a hot-air chamber at 150''C and pressed with a calender roll at 90''C to 
obtain a nonwoven fabric (a) having a weight of 450 g/m^, a thickness of 1 .6 mm and an apparent density of 0.28 g/cm^. 

55 Preparation of Impregnation Solution 

[0032] A mixture of a polytetramethylene glycol (Mw of 1480) and a polyhexamethylene adipate (Mw of 1500) at a 
molar ratio of 50/50 as a polymer diol, diphenylmethane diisocyanate and ethylene glycol were made to react with each 
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other in dlmethylformamide (hereafter, abbreviated as DMF) to obtain a high molecular elastomer (B) compnsing a poly- 
urethane elastomer (100%-elongation modulus of 160 kg/cm^; and softening point oJ 205»C). To a 15% solution of the 
obtained high molecular elastomer (B) were added an alkylene ether-modified silicone, a carbinol-modified silicone, a 
cellulose-based additive and a Wack toner to prepare an impregnation solution. 

Preparation 0* Surface-Co ating Solution 

[00331 A mixture of a polytetramethylene glycol (Mw of 1 980) and a polyhexamethylene adipate (Mw of 2000) at a 
molar ratio of 50/50 as a polymer diol. diphenylmethane diisocyanate and ethylene glycol were made to react wrth each 
other in DMF to obtain a high molecular elastomer (C) comprising a polyurethane elastomer (1 00%-elongation modM us 
of 90 kg/cm2- and softening point of 180»C). To a 20% solution of the obtained high molecular elastomer (C) were added 
an allqflene ^her-modified silicone, a carbinol-modHied silicone, a cellulose-based addWve and a Wack toner to prepare 
a surface-coaHng solution to be applied as the surface porous layer (D). 

Preparation of Rasa Material f ft Hnvino POrouS LaVW 

[00341 Said nonwoven fabric (a) was immersed into said impregnation liquid, then the Impregnated nonwoven fabric 
was introduced onto rotating metallic rolls, the impregnated liquid was squeezed out while the impregnated nonwoven 
fabric was pressed onto the metallic roll and compressed until its thickness becomes 90% of the original thickn^ by 
using a doctor knife utilizing the springing of a steel plate, and sakJ coating liquid was applied onto the impregnrted non- 
woven fabric in an amount of 550 gMi^ at the outlet side before the compression get recovered. Subsequently, the non- 
woven fabric was immersed into a 12% DMF coagulation bath to coagulate the impregnated elastomer, and rt was 
washed to remove the solvent followed by drying. Subsequently, the nonwoven fabric was immersed into hot toluene rt 
80»C to remove the polyethylene of the sea component in the islands-in-a-sea type composite fiber by extraction, and 
thereby ultrafine fibers were obtained. Tlie obtained ultrafine fibers had an average single fineness of 0.003 de. 
[00351 Through these processes, a sheet mrterial in which a high molecular elastomer (C)-constituted surface porous 
layer (D) was formed on one side of the surfaces of the base material (I) was obtained. The obsenation of the stmcture 
of the cross-section of the obtained sheet mrterial by a scanning electron miciosoope revealed thrt the polyurethane 
resin was coagulated with slight spaces around fibers, that is. the sheet material had substantially a non-comarting 
structure, and further the high molecular elastomer (C) was sunk into the base material (I) by about 0.15 mm Further, 
the sheet material was sliced at the boundary between the base material (1) and the surface porous layer (D) and the 
ratio of the fiber component to the sum of the high molecular elastomer (B) and the high molecular elastomer (C) in the 
base mrterial (I) was determined by a solvent extraction method, and it was 56:44. 

Formation of Surface Finishing Layer (E^ 

[0036] A coating material prepared by adding a black toner to an organic solvent solution conlalning 10% POftr- 
urethane resin (aromatic isocyanate-based polyester/ijolyether polyurethane: 100%-elongation modulus of 250 
kg/cm2) was used for forming the surface finishing layer (E). The coating material was applied twice on the surface 
porous layer (D) of the base mrterial by using a giavure roll having a 1 1 0 mesh size, and the oorted base materia was 
dried and then errtjossed rt 180'C by using an embossing pattern of a calf skin-pore design. A coatng material pre- 
pared by adding a gtoss-adjusHng agent (silica) to the above-prepared coating material was further applied sing e time 
by using a gravure roll having a 110 mesh size, and th^ base materirt was dried. The resultant sheet mrterial had a 
thickness of 1 .26 mm. a weight of 480 glrr? and an apparent density of 0.38 g/om . 

Pressing Treatment 

[0037] Subsequently, the base material (l)-side and the grained surface layer (ll)-slde of the sheet mrterial were 
brought in contact with smooth metallic rolls rt 1 80«C and rt 80"C. respectively, and the shert material was pressed rt 
a pressing pressure of 35, 200 or 400 kg/cm (linear load) and a linear velocity of 2 m/min. 

R»hhin9 Pmcflssina 

[0038] The pressed sheet material was subjected to a rubbing processing using a crushing-and-softening machine 
with several wooden rolls on shaft and provided with a far-infrared heating unit. The resultant sheet material «ras a 
leatherlike sheet materirt which had a kangaroo-like design and was rich in softness, rt the same t"ne whose base 
mrterial layer (I) was adequately strong in stiffness, and whose surface had excellent sibo feeling. The eatherlite sheet 
mrterial was sliced rt the boundary between the base material layer (I) and the grained surface layer (11). and the thick- 
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ness and the apparent density of each of the base material layer (I) and the grained surface layer (11) were measured. 
The determined characteristic values are shown in Table 1. On the other hand, a product of Comparative Example 1 
which was obtained without applying a pressing treatment nor rubbing processing had hard touch and large bucWing 
crease, and it was not leatherlike. 

Example 2 

[0039] A mixed solvent of DMF and methyl ethyl ketone (hereafter, abbreviated as MEK) in a ratio (DMF.MEK) of 
70-30 was applied by using a gravure roll on the porous-layer surface of the sheet material having a surface porous 
layer (D) which was produced in Example 1. and the sheet material was dried. Thus, the surface skin layer was dis- 
solved to form open pores. The sheet material was treated with hot toluene as in Example 1 to convert the constituting 
fibers into ultrafine fibers. When compared with Example 1. the solvent permeability of the surface coat of this sheet 
material was superior, and accordingly the extraction time was shortened by 30%. 

[0040] Subsequently, the polyurethane coating material for surface finishing layer (E) which had been used in Exam- 
ple 1 was applied by using a gravure roll, and the subsequent processes were carried out as in Example 1 . The char- 
acteristic properties of the obtained sheet material are shown in Table 1 . The air permeability and moisture permeability 
were superior to those of the products in Example 1 . Further, the photograph of the surface of the obtained sheet mate- 
rial taken by a scanning electron microscope revealed that fine pores of 0.5 to 1 5 jun in pore size were present on the 
surface as much as 1 12 pores/cm^. 

Examples 3-(1) and (2). and Comparative Examples 2 and 3 

[0041] Two kinds of polyurethane elastomers whose 1 00%-elongation modulus were 80 kg/cm^ and 260 kg/cm^ were 
synthesized in Examples 3-(1) and 3-(2). respectively by using the same raw materials as in Example 1 for producing 
the high molecular elastomer (B), but changing the amounts of charge independently in Examples 3-(1) and 3-(2). Their 
softening points were 1 75«C and 210<'C. respectively. According to the same conditions as in Example 1 with the excep- 
tion that one of these polyurethane elastomers was used as the high molecular elastomer (B). a surface finishing layer 
(E) was formed on the surface porous layer (D). The sheet material was pressed under conditions shown in TaWe 2. 
and the pressed sheet material was subjected to the rubbing processing. The characteristic properties of the products 
are shown in Table 2. The obtained two kinds of leatherlike sheet materials were each sliced at the boundary between 
the base material (I) and the grained surface layer (II). and the ratio of the fiber component to the sum of the high molec- 
ular elastomer (B) and the high molecular elastomer (C) in the base material (I) was determined by a solvent extraction 
method, and It was 57:43. for both the two kinds. . 
[0042] Further, in Comparative Examples 2 and 3, the sheet materials were produced in the same way as in Example 
3-(1) and (2). respectively, with the exception that they were not subjected to the press tireatment nor the rubbing 
processing. The results are shown in Table 2. 

Example 4 and Comparative Examples 4 to 7 

40 Preparation nf Nonwoven Fabric fa) 

[0043] Nylon 6 and pcrfyelhylene (Ml = 20 g/10 min) were spun in such a manner so as to produce fibers having the 
structure of a cross-section in which a hollow space is emcompassed with alternately arranged and adhered 48 layers. 
The obtained fibers were side-by-side composite fibers having a fineness of 4.5 de and a cut lengtii of 51 mm. 
45 [00441 The fibers were converted into web by using a card and a cross layer, and the web was needle punched at a 
punching density of 1000 punches/cm^ by using a needle locker Subsequently, the web was heated In a hot-air cham- 
ber at 1 50<»C and pressed with a calender roll at 90^C to obtain a nonwoven fabric (a) having a weight of 520 g/m-. a 
thickness of 2.0 mm and an apparent density of 0.26 g/cm^. 

so Preparation o f Impregnation Solution 

[0045] A mixture of a polytetramethylene glycol (Mw off 1480) and a polycaprolactone (Mw off 1540) at a molar ratio 
of 50/40 as a polymer diol. diphenylmethane diisocyanate and ethylene glycol were made to react wrth each other in 
DMF to obtain a polyurethane elastomer (1 00%-elongation modulus of 90 kg/cm^; and softening point of lS5*»C)-Jof 
55 1 3% solution of the obtained polyurethane elastomer were added an alkylene ether-modified silicone, a carbinol-mod- 
Hied silicone, a cellulose-based additive and a black toner to prepare an Impregnation solution. 
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Preparation of Surface Co ating Solution 

[00461 To a 20% solution in DMF of the polyurethane elastomer obteined in the above-mentioned "Preparation of 
Impregnation Solution" were added an alkylene ether-modified silicone, a cartjinol-modified silicone, a cellulose^iased 
additive and a black toner to prepare a surface coating solution. 

Prppaiation of Rase Material f h Havino PorouS LaVgr 

[0047] Said nonwoven fabric (a) was immersed into said impregnation liquid, then the impregnated nonwoven fabric 
was introduced onto rotating metallic rolls, the impregnated liquid was squeezed out while the nonwoven fabric was 
pressed onto the metallic roll and compressed until its thickness becomes 85% of the original thickness by using a doc- 
tor knife utilizing the springing of a steel plate, and said coating liquid was applied onto the impregnated nonwwen to- 
ric in an amount of 600 gAn^ at the outlet side before the compression get recovered. SubsequenUy. the nonwoven 
fabric was immersed into a 12% DMF coagulation bath to coagulate the impregnated elastomer and it was vrashed to 
remove the solvent followed by drying. Subsequently, the nonvroven fabric was immersed into hot toluer^e at 80 c to 
remove the polyethylene of one component in the side-by-side composite fiber by extraction, and thereby ultraf ine fibers 
were dbtained. The obtained ultraf ine fibers had an average single fineness of 0. 1 de. 

[0048] Through these processes, a sheet material in which a high molecular elastomer (O-constituted surface porous 
ayer (D) was formed on one side of the surfaces of the base material (I) was obtained. The obsenrnton of the slmclure 
of the cross-section of the obtained sheet material by a scanning electron microscope revealed that the polyurethane 
resin was coagulated with slight spaces around fibers, that is. the sheet material had substantially a non-contartng 
structure, and further the high molecular elastomer (C) was sunk into the base material (1) by about 0.15 mm Further 
the sheet material was sliced at the boundary between the base material (I) and the surface porous layer (D). and fte 
ratio of the fiber component to the sum of the high molecular elastomer (B) and the high molecular elastomer (C) in the 
base material (0 was determined by a solvent extraction method, and it was 62:38. 

Formation of Surface Fin ighina Layer (E^ 

[0049] A coating material prepared by adding a black toner to an organic solvent solution containing 10% PoV- 
urethane resin (aromatic isocyanate-based polyester/polyether polyurethane: 100%-elongation moduus of^ 
katat^ was used for forming the surface finishing layer (E). The coating material was applied twice on the surface 
roroos layer (D) of the base material by using a gravure roll having alio mesh size, and the coated base materia was 
dried and then en*ossed at 180»C by using an embossing pattern of a calf skin-pore design. A coating material pre- 
pared by adding a gloss-adjusting agent (sllka) to the above-prepared coating material was further applied sirigle time 
by using a gravure roll having a 110 mesh size, and the base material was dried. TTius resultant sheet material had a 
thickness of 1 .40 mm. a weight of 530 g/ni^ and an apparent density of 0.38 g/cm . 

Pressing Treatment 

[00501 Subsequently, the base material (l)-side and the grained surface layer {ll)-side of the obteined sheet material 
were brought In contect with smooth metallic rolls at 160»C and at 80-C. respectively, and the sheet matenal was 
pressed at a pressing pressure of 100 ifoKm (Unear load) and a linear velocity of 2 m/mm. 

p^ihhinn Processing 

[0051 1 The pressed sheet material was subjected to a rubbing processing using a crushing-and-softening machine 
with several wooden rolls on shaft and provided with a far-infrared heating unit. The resultant sheet material was a 
leatheriike sheet material which had a kangaroo-like design and was rich in softness, at the f^® .'f^f^ 
layer (D was adequately strong In stiffness, and whose surface had excellent sibo teelmg. The leatherhke sheet mater^ 
was sliced at the boundary between the base material layer (I) and the grained surface layer (II). and the ^'ckness and 
the apparent density of each of the base material layer (I) and the grained surface fayer (II) were measured. The deter- 
mined characteristic values are shown in 1We 3. 

ffffiTiparativa Example 8 

[0052] The base material (l)-side and the grained surface layer (ll)-side of the sheet material that was produced in 
Exannle 1 but that was not subjected to the pressing treatment yet were brought in contect vwth smooth metallic rolls 
having a surface temperature of 220»C and 80«C. respectively, and then the sheet malerfal was pressed at a pressure 
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of 650 kg/cm (linear load) and a linear velocity of 2 m/min. In the resultant sheet material, th«;'^f^«9"^*^.''fj" "^^.^^ 
partially fused, and the sheet material had hard touch, and it was paper-like and poor .n leatherl.ke characteristics. The 
results are shown in TatHe 3. 

5 Comparative Example 9 

[0053] The sheet material that was produced in Example 1 but that was not subjected to the pressing treatment yet 
was pressed at a temperature of 80-C. a pressure of 50 kg/cm and a linear velocity of 2 m/m.n. The resultant sheet 
material exhibited Irttle density-increasing effect produced by a pressing treatment, and rt was short .n body feeling and 
10 insufficient in folding sibo feeling (folding crimps) on the surface. The results are shown in TaWe 3. 

Comparative Examples 10 and 1 1 

[00541 Pdyurethane elastomer having a 100%-elongation modulus of 30 kg/cm^ (Comparative Example 10) and that 
,5 Lini a lok-etongation modulus of 180 kg/cm^ (Comparative Example 1 1) were used 

tomer (C) in Example 1 . and leaJherlite sheet materials were produced according to the method of Example l -(2). 
[0055] The leatherlike sheet material produced by using the polyurethane elastomer having a 100%-ek)ngation mod- 
ulus of 30 kg/cm2 had soft touch, but it had stronger resiliency and was somewhat rubber-like. 

[00561 The leatherlike sheet material produced by using the polyurethane elastomer having a 100%-etongation nod- 
20 ulus of 180 kg/cm2 had hard touch, especially Hs hardness was largely increased at a low temperature, and hence rt 
was not preferable. 

Comparative Example 12 

25 [0057] A polyurethane elastomer having a 100%-elongation modulus of 30 kg/cm^ and a softening temperature of 
20'C was prepared by using the same kinds of raw materials as in Example 1 . but by changing the charging compo- 
srtion rteaSiSike sheet material was produced acco«ling to the method of Example 1-(2) by using the above-men- 
tioned polyurethane elastomer as the high molecular elastomer (B) and by pr^ng at 180*C. 
[0058] In the obtained leatherlike sheet material, the impregnated resin was fused, and the leatherhke ^et materal 

30 had little non-bonded structure, and exhibited a strong resiliency, and it was rubber-like. The results are shown in Table 
3. 

Comparative Example 13 

35 [0059] A mixture of a polytetramethylene glycol (Mw of 600) and a polycaprolactone (Mw of 850) ata ™lar ratio of 
60/40 as the polymer diol. diphenylmethane diisocyanate and ethylene glycol were made Id react with each crther m 
DMF to obtain a polyurethane elastomer (100%-elongation modulus of 330 kg/cnj: and «««"";9*?2yf™^^^^ 
215--C) To a 15% solution of the obtained polyurethane elastomer were added an alkylene ether-modified silicone, a 
caibinol-modified silicone, a cellulose-based additive and a black toner to prepare an impregnation solution. 

40 [0060] Using this solutton in the place of the impregnation solution in Example 1. the process^ '^f!.^"? 
according to the method of Exanple 1 -(2) with the exception that the pressing treatnient ^ascamed out at 180 C J a 
linear velocity of 1 m/min. The obtained sheet material had hard touch, and still it had some stuffer feeling. TTie results 
are shown in Table 3. 
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Connparative 


Example 


Example H2) 


Example 1-(3) 


Example 2 






Example 1 










50 


Average single 
fineness (de) of 
nonwoven fabric 
(A) 


0.003 


0.003 


0.003 


0.003 


0.003 


55 


Apparent den- 
sity (QfarP) of 
base material (1) 


0.37 


0.40 


0.43 


0.47 


0.40 
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Table 1 (continued) 





Comparative 
Example 1 


Example 1-(1) 


Example 1 -(2) 


Example 1 -(3) 


Example 2 


Weight ratio of 
{A):{(B)+(C)} in 
base material (1) 


56:44 


56:44 


56:44 


56:44 


56:44 


Thickness (mm) 
of grained sur- 
face layer (11) 


0.12 


0.11 


0.11 


0.10 


0.11 


20%-elongation 
load (longitudi- 
nal) (kg/cm) 
(020) 


3.4 


3.0 


3.2 


3.2 


3.0 


5%-elongation 
load (longitudi- 
naO (kg/cm) (a5) 


0.9 


0.5 


0.6 


0.6 


0.5 


<720/a5 (longitu- 
dinal) 


3.8 


6.0 


5.3 


5.3 


6.0 


20%-elongation 
load (trans- 
verse) (kg/cm) 
(020) 


0.9 


0.7 


0.7 


0.7 


0.7 


5%-elongation 
load (trans- 
verse) (kg/cm) 
(a5) 


0.20 


0.08 


0.08 


0.08 


0.08 


CT20/a4 (trans- 
verse) 


4.5 


8.7 


8.7 


8.7 


8.7 


Peel-off strength 
(kg/cm) between 
base material (1) 
and grained sur- 
face layer (II) 


2.74 


2.79 


2.70 


2.75 


2.70 


Pore size (M.m)of 
fine pore 


0 


0 


0 


u 


0 Sto 15 


Number of fine 
pore (pores/cm^^ 


0 


0 


0 


U 


112 


Moisture perme- 

ctuiiiiy 

(mg/cm? • hr) 


5.2 


5.0 


5.0 


O.i 


7.2 


Air permeability 
(l/cm^ • hr 


0 


0 


- 


- 


1.2 


Pressing pres- 
sure (P) (k/cm) 


0 


35 


200 


400 


35 


Pressing temper- 
ature (T) C»C) 




180 


180 


180 


180 


PxT 




6.300 


36.000 


72,000 


6.300 


Touch 


X 


© 


O 


O 


® 


Body strength 


X 


o 


O 


® 


o 



12 



# • 

EP0 952 250 A1 



Table 1 (continued) 







Comparative 
Example 1 


Example 1-(1) 


Example 1-(2) 


Example 1 -(3) 


Example 2 


5 


Surlace sibo 
feeling 


X 


O 


O 


O 


O 
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< 


Comparative Example | 
2 j 


Example 3-(1) 1 


Comparative Example 
3 


Example 3-(2) 


y 

15 

1 

M 


Average single f ine- 
less (de) of nonwoven 
iabric (A) 


0.003 < 


X003 1 


0.003 


0.003 


1 

20 


Apparent density 
^g/cm ) OT oase maxe- 
rial (1) 


0.37 


0.42 


036 


042 




Weight ratio of 

/A\>f/D\ a /^\\ !r> I^QCA 

(A):{(d)+(0;| in oase 
material (1) 


57:43 


57:43 


57:43 


57:43 


25 


Thickness (mm) of 
grained surface layer 
(li) 


0.13 


0.11 


0.12 


0.12 


30 


20%-elongation load 
(longituainai; ^Kg/cm; 
{o20) 


3.3 


3.0 


3.5 


3.2 




o%-eiongation loaa 
(longitudinal) (kg/cm) 
(a5) 


0.9 


0.6 


1.0 


0.8 


35 


a20/o5 (longitudinal) 


3.7 


5.2 


1 3.5 


5.1 




20%-elongation load 
(transverse) (kg/cm) 
(o20) 


0.9 


0.7 


0.9 


0.7 


40 


5%-elongation load 
(transverse) (kg/cm) 
(a5) 


0.20 


0.09 


0.23 


0.08 




a20/o5 (transverse) 


4.5 


1 ^'^ 


1 3.9 


8.8 


45 


Peel-off strength 
(kg/cm) between base 
material (1) and 
grained surface layer 
(II) 


2.70 


2.72 


] 2.65 


2^63 


SO 


Pressing pressure (P) 

(kg/cm) 


0 


100 


0 


100 




Pressing temperature 

(T) (-C) 




130 




180 


55 


jpxT 




1 13.000 




18.000 




1 Touch 


X 


1® 


1 ^ 


O 



13 



EP 0 952 250 A1 

Table 2 (continued) 





Comparative Example 
2 


Example 3-(1) 


Comparative Exanple 
3 


Example 3-{2) 


Body strength 


X 


O 


X 


O 


Others 


stuffer feeling 









10 

Tabled 







Example 4 


Comparative 
Exanrtple 8 


Comparative 
Exanple 9 


Comparative 
Example 12 


Comparative 
Example 13 


15 


Average single 
fineness (de) of 
nonwoven fabric 
(A) 


0.1 










20 


Apparent density 
i g/cm } OT oase 
material (1) 


0.43 


0.78 


0.36 


0.62 


0.40 


25 


Weight ratio of 
base material (1) 


62:38 


62:38 


62:38 


62:38 


62:38 




I nicKness ^^mmj ot 
grained surface 
layer (11) 


0.15 


0.09 


0.13 


0.10 


0.11 


30 


20%-elongation 
load (longitudinal) 
Kg/cm} \<Td\j} 


4.20 


2.9 


3.3 


3.3 


3.6 


35 


5%-elongation 
loao (longiiuainaij 
(kg/cm) (oS) 


0.8 


0.7 


0.8 


1.0 


1.0 




o20/a5 (longitudi- 
nal) 


5.3 


4.1 


4.1 


3.3 


3.6 


40 


20%-elongation 
load (transverse) 
(kg/cm) (o20) 


1.0 


0.8 


0.9 


0.9 


1.0 


45 


5%-elongation 
load (transverse) 
(kg/cm) (a5) 


0.15 


0.13 


0.20 


0.23 


0.30 




o20/a4 (trans- 
verse) 


6.7 


4.5 


4.5 


3.9 


3.3 


50 


Peel-off strength 
(kg/cm) t>etween 
base material (1) 
and grained sur- 
face layer (IQ 


2.8 


2.45 


2.75 


2.65 


2.63 


55 


Pressing pressure 
(P) (kg/cm) 


100 


650 


50 


200 


200 




Pressing tempera- 
ture (T) ("C) 


160 


220 


80 


180 


180 
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Table 3 (continued) 





Example 4 


* Comparative 
Example 8 


Comparative 
Example 9 


Comparative 
Example 12 


Comparative 
Example 13 


PxT 


16,000 


14.300 


4,000 


36»000 


36,000 


Touch 


o 


rubber like 


X 


rubber like 


X 


Body strength 


o 


o 


X 


O 


O 



Industrial Raid of Application 



[0061 ] A leatherlike sheet material of the present invention has a kangaroo-like design, excellent air permeability 
moisture permeability, and soft touch, does not extend too much even receiving large deforming power and has a 
tain limiting condition of elongation. Further, the leatherlike sheet material has high peel-off strength between the t 
material (I) and the grained surface layer (10, and it is suited for use as materials for shoes or the like. 



Claims 

1 A leatherlike sheet material which has a base material (I) comprising a nonwoven fabric (A) constituted with 
uftraf ine fiber bundles having single fineness of no greater than 0.2 de. a high molecular elastomer (B) and a high 
molecular elastomer (C). and in which a grained surface layer (II) comprising a high molecular elastomer (C)-con- 
stituted surface porous layer (D) and a surface finishing layer (E) is formed on at least one side of the surfaces of 
the base material (1). wherein the leatheriike sheet material is characterized in that 

(1) the apparent density of the base material (I) is 0.37 to 0.65 g/cm^, 

(2) the weight ratio of the nonwoven fabric (A) to the high molecular weight elastomer (B) and the high molec- 
ular elastomer (C) in the base material (I) is 45:55 to 69:31 . 

(3) the thickness of the grained surface layer (II) is 0.01 to 0.18 mm, and 

(4) the ratios of 20%-elongation load (o20)/5%-elongation load (o5) in the longitudinal direction and the trans- 
verse direction of the leatherlike sheet material are each not less than 5 nor more than 20. 

2. A leatherlike sheet material according to claim 1 . wherein the peel-off strength between the base material (I) and 
the grained surface layer (II) is at least 2.5 kg/cm. 

3. A leatherlike sheet material according to claim 1 or claim 2, wherein firie pores having pore sizes of 0.5 to 40 M^m 
exist on the grained surface layer (II) at a density of at least 50 pores/cm^. 

4. A leatherlike sheet material according to claim 3. wherein the leatheriike sheet material has a moisture permeability 
of at least 5 mg/cm^ • hr and an air permeability of at least 0.5 l/cm^ • hr. 

5. A leatheriike sheet material according to any one of claims 1 to 4. wherein the 1 00%-elongation hkxJuIus of the high 
molecular elastomer (B) is 40-300 kg/cm^. 

6. Aleatherlikesheetmaterialaocordingtoanyoneof claimsl to5. whereinthe I00%-elongatk)n modulus of the high 
molecular elastomer (C) is 40 to 150 kg/cm^. 

7 A method for producing a leatherlike sheet which has a base material (1) comprising a nonwoven fabric (A) consti- 
tuted with uttraf ine-f iber bundles having single fineness of no greater than 0.2 de, a high molecular elastomer (B) 
and a high molecular elastomer (C), and in which a grained surface layer (II) comprising a high molecular elastomer 
(C)-constituted surface porous layer (D) and a surface finishing layer (E) is formed on at least one side of the sur- 
faces of the base material, wherein the method is characterized in that 

(5) for producing the base material (I), a nonwoven fabric (a) constituted with fibers convertible into ultraf ine- 
fiber bundles is impregnated with a solution of the high molecular elastomer (B). the nonwoven fabric (a) is 
compressed to the thickness of 95% or less of the original thickness to be squeezed, successively a solution 
of the high molecular elastomer (C) is applied on the nonwoven fabric (a) before getting recovered from the 
compression to make a part of this solution permeate into the nonwoven fabric (a), subsequently the high 
molecuter elastomer (B) and the high molecular elastomer (C) in the nonwoven fabric (a) are made to coagu- 
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late in such a state where they are substantially free from contact with the fibers convertible into ultraf Ine-f iber 
bundles constituting the nonwoven fabric (a), and the treated nonwoven fabric (a) is subjected to a solvent 
removing process and a drying process, 

(6) the high molecular elastomer (C) -constituted surface porous layer (D) is formed on at least one side of the 
surfaces of the base material (1). subsequently the nonwoven fabric (a) is treated for converting the constitutng 
fibers into ultrafine fibers, and the resultant nonwoven fabric is pressed at a temperature in the range from ttie 
softening temperature minus lOO'^C to the softening temperature minus 1 0^C satisfied at the same time for the 
high molecular elastomer (B) and the high molecular elastomer (C) to reduce its thickness into 60 to 95% of 
the original thickness before or after the formation of a finishing layer (E) further on the surface, and 

(7) the leatherlike sheet material comprising the base material (I) and the grained surface layer (II) is subjected 
to a rubbing processing so that the ratios of 20%-elongation load (a20)/5%-elongation load (aS) in the longitu- 
dinal direction and the transverse direction of the leatherlike sheet material become each not less than 5 nor 
more than 20. 
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